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(54) Sample application method and device 

(57) A sample application method including the 
steps of: rotating a biochip including a plurality of regions 



bound with various probes; and dropping a sample onto 
generally a center of rotation of the rotating biochip so 
as to apply the sample to the plurality of regions. 
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Description 

FIELD OF THE INVENTION 

[0001] The present invention relates to a method and 
a device for applying a sample to probe DNA or the like 
bound to a biochip for the purpose of DNA analysis or 
the like. 

BACKGROUND OF THE INVENTION 

[0002] In the fields of molecular biology and biochem- 
istry, biopolymers such as nucleic acids and proteins 
from organisms are identified and fractionated in order 
to search useful genes or to diagnose diseases. As a 
pre-treatment of such identification and fractionation, a 
hybridization reaction is often employed in which a tar- 
get molecule in a sample is hybridized with a nucleic 
acid or a protein of a known sequence. However, when 
this method is employed for analyzing a hereditary dis- 
ease, for example, it is troublesome and time-consum- 
ing to identify the disease since about 3,000 hereditary 
diseases are currently known. The currently proceeding 
human genome projects aim at analyzing all of human 
genomes which presumably total several hundred thou- 
sands of bases. Obviously, it is very time-consuming 
and troublesome if this is to be conducted completely in 
manual. 

[0003] On the other hand, devices have been devel- 
oped which are capable of processing a mass of sample 
in a short time. One example of such device is described 
in "Rapid genetic sequence analysis using a DNA probe 
array system: Thane Kreiner, Afflmetrix, Inc., (American 
Laboratory, 1 996 March, pp.39-43)". This analyzer uses 
a biochip 100 shown in Figure 10 which is provided with 
a plurality of features 101 arranged in matrix on the sur- 
face thereof. The features 101 are immobilized with var- 
ious kinds of probes. The biochip 100 is placed in a re- 
action vessel called a chamber together with sample 
DNA such that the sample DNA labeled with fluores- 
cence hybridizes with the probes bound to the features 
101 of the biochip 100. Then, the biochip 100 is irradi- 
ated with excitation light, thereby detecting a fluores- 
cence intensity at each feature 101 to determine an 
amount of binding between each probe and the sample 
DNA. The result can be used as advantageous informa- 
tion. 

[0004] In the case of the above-described device, the 
biochip 100 bound with probes is placed in the reaction 
vessel. The sample DNA or other reagent in a sample 
or a reagent container is injected into the reaction vessel 
through a tube by a peristaltic pump, whereby the bio- 
chip 100 is partially immersed in the sample or the rea- 
gent injected into the reaction vessel. The sample DNA 
or the reagent in the reaction vessel is spread or applied 
to the entire features 101 by shaking the reaction vessel. 

[0005] However, the above-described way of applying 



the sample to all of the probe-bound features 101 of the 
biochip 100 requires a large amount of sample. For ex- 
ample, in the case of a biochip with an area of 1 .28 cm 
x 1 .28 cm (i.e., 1 .64 cm 2 ), the chamber needs to be filled 
5 with a sample of 350 uJ to perform a single hybridization 
reaction. Considering the fact that the sample from the 
sample container is introduced into the reaction vessel 
via the tube, the actual amount of the sample required 
will increase by several times. In addition, there is also 

10 a need of washing an excessive amount of the sample 
away. Reaction errors caused by varying amounts of 
sample applications among the features 101 have been 
responsible for low reliability of the reaction vessel. In 
order to prevent such errors, an even amount of the 

15 sample needs to be applied to the entire features 1 01 . 
[0006] The present invention was accomplished in 
view of the above prior art problems, and aims at pro- 
viding a sample application method and device wherein 
a sample is evenly applied over entire features of a bi- 

20 ochip with a less amount of the sample. 

[0007] The term "sample" as used with the present in- 
vention, refers not only to a sample collected from an 
analyte but also to various reagents. Specifically, the 
term "sample" as used herein includes any fluids applied 

25 to the features of the biochip, such as a buffer solution 
containing sample DNA or a reagent used for PCR 
(Polymerase Chain Reaction). 

SUMMARY OF THE INVENTION 

30 

[0008] According to the present invention, the above- 
described aim is accomplished by rotating a biochip 
bound with probes and dropping a sample onto gener- 
ally the center of rotation, i.e., the center or the vicinity 
35 of the center of rotation, of the rotating biochip. The sam- 
ple that is dropped onto generally the center of rotation 
of the rotating biochip spreads toward the periphery of 
the biochip due to the centrifugal force, to be evenly ap- 
plied to the entire features of the biochip. In order to 
40 evenly spread a small amount of sample over the entire 
features, the surface of the biochip needs to be in a state 
where the sample can easily spread. For this purpose, 
a thin layer of a buffer (for example, Tris-HCI buffer) is 
preferably applied to the surface of the biochip in ad- 
45 vance. 

[0009] Thus, a sample application method of the 
present invention includes the steps of: rotating a bio- 
chip including a plurality of regions (i.e., features) bound 
with various probes; and dropping a sample onto gen- 
50 erally a center of rotation of the rotating biochip so as to 
apply the sample to the plurality of regions. The biochip 
may be circular, quadrature, or any other shape. 
[0010] Furthermore, the sample application method 
of the present invention includes the steps of: moisten- 
55 ing with a buffer a surface of a biochip including a plu- 
rality of regions (i.e., features) bound with various 
probes; and dropping a sample onto generally a center 
of rotation of the rotating biochip so as to apply the sam- 
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pie to the plurality of regions. As the buffer, Tris-HCI buff- 
er (NaCI, Tris-HCI (pH 8.0), EDTA (ethylenediamine- 
tetraacetic acid), SDS (sodium dodecyl sulfate)), or the 
like may be used. By moistening the surface of the bio- 
chip with the buffer prior to the application of the sample, s 
a minute amount of sample can be easily and evenly 
applied to all of the probe-bound regions while prevent- 
ing evaporation of the sample. 

[001 1] A sample application method of the present in- 
vention includes the steps of: rotating a biochip including io 
a plurality of regions (i.e., features) bound with various 
probes; dropping a buffer onto generally a center of ro- 
tation of the rotating biochip to moisten the surface of 
the biochip with the buffer; and dropping a sample onto 
generally the center of rotation of the rotating biochip so is 
as to apply the sample to the plurality of regions. By 
dropping the buffer onto generally the center of rotation 
of the rotating biochip, an extremely thin layer of buffer 
can be formed on the surface of the biochip. Thus, when 
a minute amount of sample is applied thereto under a 20 
centrifugation condition, the entire probe-bound regions 
can be covered with the sample while preventing evap- 
oration of the sample. 

[0012] According to a sample application method of 
the present invention, a plurality of sample drops may 25 
be applied to generally the center of rotation of the ro- 
tating biochip. The plurality of minute drops may be ap- 
plied simultaneously or successively In order to prevent 
evaporation of the moisture of the sample on the rotating 
biochip, the humidity of the atmosphere for applying the 30 
sample is .kept as high as possible, preferably at a rela- 
tive humidity of 95% or higher. 

[0013] According to one aspect, the sample may be 
a biopolymer such as a nucleic acid or a protein which 
selectively hybridizes with the probes. I n the case where 35 
the sample is a nucleic acid, it is preferable in hybridizing 
the sample and the probe, that the temperature of the 
biochip is initially set at 90-100°C and then gradually 
cooled down to room temperature. The temperature of 
the biochip may be set at 90-1 00°C before or after the 40 
sample application. In the latter case, the sample is 
dropped onto the biochip at room temperature and then 
the temperature thereof may be increased. The sample 
may be, for example, human genome DNA, in which 
case the sample is applied to the features of the biochip 45 
to -perform PGR. In the case where the sample is a pro- 
tein which selectively hybridizes with the probe, the 
sample and the probe are bound to each other while 
maintaining the temperature of the biochip at 30-40°C. 
[0014] A sample application device of the present in- so 
vention includes: a biochip supporting member for sup- 
porting a biochip including a plurality of regions (i.e., fea- 
tures) bound with various probes; a driver for rotating 
the biochip supporting member; and a sample injection 
member for dropping the sample onto generally a center 55 
of rotation of the biochip. 

[0015] A sample application device of the present in- 
vention includes: a biochip supporting member for sup- 



porting a biochip including a plurality of regions (i.e.. fea- 
tures) bound with various probes; a driver for rotating 
the biochip supporting member; a buffer injection mem- 
ber for dropping a buffer onto generally a center of ro- 
tation of the biochip; and a sample injection member for 
dropping a sample onto generally the center of rotation 
of the biochip. By moistening the surface of the biochip 
with the buffer prior to the application of the sample, a 
minute amount of sample can be easily and evenly ap- 
plied to the entire probe-bound regions. 
[0016] A sample application device may be provided 
with: a humidifier for keeping the ambient atmosphere 
around the biochip at a high humidity so as to prevent 
the applied sample on the surface of the rotating biochip 
from drying; and a temperature controller for controlling 
the temperature of the biochip. Moreover, the sample 
injection member may be used to apply a plurality of 
sample drops to generally the center of rotation of the 
biochip. The optimum rotational speed of the biochip 
may suitably be set in accordance with a viscosity and 
an amount of the applied sample. 
[0017] According to the present invention, an minute 
amount of sample is applied to a rotating biochip so that 
it is evenly spread over the entire features of the biochip 
by the centrifugal force caused by the rotation. As a re- 
sult, unevenness of application can be avoided even 
with a small amount of sample, thereby saving an 
amount of sample and enhancing the accuracy of the 
analysis. In the case where the biochip is a disk with a 
diameter of 2 cm for instance, an amount of sample re- 
quired for an even application over the entire features 
of the biochip is as less as 50-100 ul 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] 

Figure 1 is a schematic cross-sectional view show- 
ing one example of sample application device ac- 
cording to the present invention; 

Figure 2 is a plan view of a rotative plate carrying a 
biochip; 

Figure 3 is a plan view of a rotative plate carrying a 
quadrilateral biochip; 

Figure 4 is a schematic view for illustrating a posi- 
tional relationship between a rotative head and the 
biochip fixed on the rotative plate; 

Figure 5 is a cross-sectional view showing an ex- 
ample of a sample nozzle provided in the rotative 
head; 

Figure 6 is a schematic view for explaining positions 
of sample drops applied on the biochip; 
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Figure 7 is a schematic cross-sectional view for il- 
lustrating another example of sample nozzle; 

Figure 8 is a schematic cross-sectional view show- 
ing another example of sample application device; 

Figures 9A and 9B are illustrations for explaining 
an application of the present invention to another 
type of biochip having an opening in the center 
thereof; and 

Figure 10 is a schematic view for explaining a con- 
ventional biochip. 

DETAILED DESCRIPTION OF THE INVENTION 

[0019] Hereinafter, the present invention will be de- 
scribed in more detail by way of examples with reference 
to the accompanying drawings. 

[0020] Figure 1 is a schematic cross-sectional view 
showing an exemplary sample application device 1 ac- 
cording to the present invention. The sample application 
device 1 includes a body 10 provided with an openable 
lid 11 , a mechanism for rotating a biochip 12 in the body 
10, a rotative head 20 for dropping a buffer or a sample 
onto a center of rotation of the rotating biochip 1 2, a hu- 
midifier 25 for keeping the atmosphere inside the body 
10 at a high humidity, and the like. The biochip 12 is 
fixed on a rotative plate 14 with a plurality of fixing pins 
1 5 located tangential to the circumference of the biochip 
12. The rotative plate 14 is rotated by a motor 13. The 
rotative plate 1 4 is also provided with a temperature con- 
troller 16 such as a heater which controls the tempera- 
ture of the rotative plate 14 as well as the temperature 
of the biochip 12 to be at a predetermined temperature. 
The humidifier 25 may be a supersonic humidifier or the 
like, which deliver steam to keep a relative humidity in- 
side the body 10 at 95% or higher. 
[0021] Figure 2 is a plan view of the rotative plate 14 
carrying the biochip 12. The biochip 12 has a plurality 
of features bound with probes on the surface thereof, 
and is fixed on the rotative plate 14 with the pins 15a to 
15c tangential to the circumference of the biochip 12. 
Although elements for fixing the biochip 12 illustrated 
herein are pins, a chuck, vacuum adsorption, a fixing 
tooth, or any kind of element may also be used as long 
as it enables the biochip 12 to rotate together with the 
rotation plate 14 while keeping the center of rotation sta- 
tionary. Furthermore, although the biochip 12 shown in 
Figure 2 is circular, the biochip is not limited thereto. Fig- 
ure 3 is a plan view of a rotative plate 14a carrying a 
quadrilateral biochip 12a. The quadrilateral biochip 12a 
is fixed on the rotative plate 14a with fixing pins 18a to 
18h, or the like. 

[0022] Returning to Figure 1, the rotative head 20 is 
rotatably attached to the lid 11 of the body 10 and is 
provided with a buffer nozzle 31 and a sample nozzle 
32 for dropping a buffer and a sample, respectively, onto 



or onto the vicinity of the center of rotation. The buffer 
is supplied from a buffer container 21 to the buffer nozzle 
31 through a tube 23 by a pump 22. 
[0023] Figure 4 is a schematic view for illustrating a 

s positional relationship between the rotative head 20 and 
the biochip 12 fixed on the rotative plate 14. By turning 
the rotative head 20 with respect to the rotational axis 
B, the buffer nozzle 31 and the sample nozzle 32 may 
be selectively positioned above the center of rotation A 

10 of the rotative plate 14. The rotative head 20 is driven 
preferably with a driver, e.g. , a motor, to position the noz- 
zles 31 and 32 above the center of rotation A. Alterna- 
tively, the rotative head 20 may be turned manually, in 
which case notches 33 and 34 are provided at the pe- 

15 ripheral portion of the rotative head 20 such that a mov- 
able protrusion 35 which is elastically supported by the 
lid 11 (Figure 1) engages with the notches 33 and 34, 
thereby regulating and securing the position of the rota- 
tive head 20. 

20 [0024] Figure 5 is a cross-sectional view showing an 
example of the sample nozzle 32 held by the rotative 
head 20. The sample nozzle 32 includes a sample in- 
jection opening 36 with a relatively large aperture diam- 
eter, and a nozzle portion 37 with a narrow aperture di- 

25 ameter communicating with the sample injection open- 
ing 36. A heater 38 is provided in contact with a part of 
the nozzle portion 37. When a pulsed current is passed 
to the heater 38 where a sample is present in the sample 
nozzle 32, the temperature of the heater 38 is increased 

30 and a bubble is generated in the sample at the nozzle 
portion 37. The bubble pushes a drop of the sample out 
from a tip of the nozzle 32 towards the center of rotation 
A of the biochip 12. The amount of the sample drop leav- 
ing the tip of the nozzle 32 may be controlled by the cur- 

35 rent passed to the heater 38. Moreover, by passing a 
plurality of pulsed currents to the heater 38 : a plurality 
of sample drops may be successively applied to the 
center of rotation A of the biochip 12. Alternatively, the 
same effect can be obtained by providing the nozzle por- 

40 tion 37 with a piezoelectric element instead of the heater 
38. 

[0025] Hereinafter, the way of applying the sample to 
the features of the biochip 12 will be described. First, 
the lid 11 of the body 10 shown in Figure 1 is opened so 
45 as to insert the biochip 12 between the pins 15a to 15c 
(Figure 2). After closing the lid 11, the buffer nozzle 31 
is aligned above the center of rotation A of the biochip 

12 by turning the rotative head 20, whereby the motor 

13 is driven to supply the buffer on the rotating biochip 
50 12. Due to the centrifugal force, a sufficient amount of 

buffer on the center of rotation of the biochip 1 2 spreads 
towards the periphery of the biochip 12 to moisten the 
entire surface of the biochip 12 while an excessive 
amount of buffer is blown off by the centrifugal force and 
55 collected at the bottom of the body 1 0. In such a manner, 
the surface of the biochip 12 is evenly covered with a 
thin layer of buffer. 

[0026] Then, while rotating the rotative head 20, the 
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sample nozzle 32 is aligned above the center of rotation 
A of the biochip 1 2. The sample is injected into the sam- 
ple injection opening 36 of the sample nozzle 32 shown 
in Figure 5 with a micropipette, or the like. The nozzle 
portion 37 with the narrow aperture is kept full of the 
sample due to a capillary action. In such a state, a 
pulsed current is passed to the heater 38 so that a sam- 
ple drop leaves the tip of the nozzle portion 37 to the 
center of rotation A of the biochip 12. The sample drop 
applied to the moistened surface of the biochip 12 
spreads toward the periphery of the biochip 12 to cover 
the entire features due to the centrifugal force generated 
by the rotating biochip 12. 

[0027] When an amount of a sample drop leaving the 
sample nozzle 32 is very small and the position of ap- 
plication is shifted from the center of rotation A of the 
biochip 1 2, the sample may not be evenly applied to the 
enure features. In this case, a plurality of sample drops 
fit c successively applied to the center of rotation of the 
Lpi-jci ip 12 rotating at high speed so that the sample can 
Uk- applied to the entire features over the surface of the 
bocfip 12. Preferably, as schematically shown in Figure 
6 i no timings of the pulsed currents passed to the heater 
38 -itc celcrmmed in connection with the rotational po- 
of the biochip 12 such that the positions of the suc- 
cc t^tvoiy applied sample drops 40a to 40d are equally 
ci^pr fsed with respect to the center of rotation A. 
(0028] Figure 7 is a schematic cross-sectional view 
trv .ft iM-Htmg another example of sample nozzle 30. In 
or nor io receive this sample nozzle 30, a rotative head 
51 i& provided with a tapered aperture 52 having a di- 
ameter decreasing toward the bottom. The sample noz- 
zle 30 is formed using a micropipette 42 or a cylinder. 
The micro-pipette 42 carrying a sample in a tip thereof 
ib inserted into the tapered aperture 52 of the rotative 
head 51 such that the tip of the micro-pipette 42 is fixed 
therein as supported by the internal wall formed by the 
triDcred aperture 52. By pressing an upper portion 43 of 
the fixed sample nozzle 30, a sample drop is applied to 
the ccnler of rotation A of the rotating biochip 12. A 
minu:c amount of sample applied from the micropipette 
42 to the center of rotation A of the biochip 12 spreads 
towa-d the periphery of the biochip 12 due to the cen- 
trifugal force and covers the entire features. 
10029J Figure 8 is a schematic cross-sectional view 
sr owing another example of sample application device 
50 which has a different head part for injecting a buffer 
and rt sample drop from the sample application device 
1 if town in Figure 1. In Figure 8, the same reference 
numerals denote the same components in Figure 1 and 
the details thereof are omitted. A lid 11 of a body 10 is 
provided with the injection head 51 having the tapered 
aperture 52 above the rotation axis of a motor 13. 
[0030] As described above with reference to Figure 7, 
the tip of the micropipette 42 is inserted into the nozzle- 
rocoivmg aperture 52. The micropipette 42 in the nozzle- 
roceiving aperture 52 is located immediately above the 
center of rotation of a biochip 12. Therefore, when a suf- 



ficient amount of buffer is dropped from the micropipette 
42 to the center of rotation of the rotating biochip 12, it 
spreads towards the periphery of the biochip 1 2 to cover 
the entire surface of the biochip 12. Then, a sample is 
5 applied using the micropipette 42 in the same manner. 
Similarly, the sample applied to the center of rotation of 
the rotating biochip 1 2 spreads towards the periphery of 
the biochip 12 to cover the entire features due to the 
centrifugal force caused by the rotation. 
10 [0031] Figures 9A and 9B are illustrations for explain- 
ing an application of the present invention to another 
type of biochip 61 having an opening 62 in the center 
thereof. The biochip 61 is not effective in the sample ap- 
plication devices 1 and 50 by itself in supplying a sample 
is over entire features. 

[0032] As shown in Figure 9A, a supplementary mem- 
ber 63 is inserted into the opening 62 of the biochip 61. 
The supplementary member 63 includes a plug portion 
64 that fits the opening 62 and a sheet portion 65 that 
20 partially covers the upper surface of the biochip 61 . The 
sheet portion 65 has a slightly larger diameter than that 
of the opening 62 and is composed from glass, polycar- 
bonate, or the like. As shown in Figure 9B, the biochip 
61 with the supplementary member 63 has a flat upper 
2$ surface of a generally equal height. As a result, the bi- 
ochip 61 with the supplementary member 63 can be 
mounted, for example, on the sample application device 
1 of the present invention shown in Figure 1 to apply a 
sample to entire features as described above. 
30 [0033] A temperature controller 1 6 (Figure 1 ) can con- 
trol the temperature of the biochip 61 in accordance with 
a preprogrammed temperature cycle. For example, the 
biochip 61 may be heated to a relatively high tempera- 
ture before or after applying a sample to the biochip 61 
3S and then gradually cooled down for annealing. Such a 
temperature control allows hybridization and PCR under 
optimal conditions. 

[0034] Hereinafter, an example of conducting PCR 
utilizing a temperature controller of a sample application 
40 device of the invention will be described. PCR allows a 
specific fragment of DNA to amplify about IC^-fold in 
about 3 hours. 

[0035] A PCR solution is prepared which has a com- 
position ol, for example, in 100 \x\ % 5uJ template DNA 

45 (200u.l/ml), 10 nl buffer solution (500 mM KCI, 1 00 mM 
Tris-HCf (pH8.3), 25 mM MgCfe, 0.2% gelatin), 16 uJ 
dNTP mixture (1.2 mM each), 5 uJ 2 types of primer (2 
uM) ; 58 distilled water and 1 \x\ Taq polymerase. 
[0036] This PCR solution is dropped onto and applied 

so to a biochip of the sample application device of the in- 
vention before initiating the reaction. Alternatively, a 
container containing the PCR solution is placed on a ro- 
tative plate 14 before initiating the reaction. In this case, 
the container is made of a heat resistant material and 

55 the size thereof is determined such that it can be placed 
on the rotative plate 14 and such that it can accommo- 
date the PCR solution. Other than that, the container 
may be of any type. The device is preferably provided 
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with a lid to prevent the PCR solution from evaporating. 
In the case where there is no lid, the surface of the PCR 
solution may be covered with mineral oil or liquid paraf- 
fin. Alternatively, a PCR disk having a rim for preventing 
the solution from spilling may be prepared and mounted 
on the rotative plate 14 to thereby conduct PCR. 
[0037] PCR is performed as programmed below. 
First, the template DN A is maintained at 93°C for 3 min- 
utes to be separated into single-strand DNA which is 
then synthesized under 20 to 30 cycles of: 93°C for 1 
min.; 55°C for 1 .5 min.; and 7°C for 1 .5 min. These tem- 
peratures and periods vary depending on the template 
DNA used; though in most cases, synthesis takes place 
under the above conditions. At the end of the above cy- 
cles, the DNA is further synthesized at 72°C for 1 0 min., 
and thereafter cooled to 4°C to terminate the reaction. 
[0038] According to the present invention, a small 
amount of sample is efficiently used to evenly cover en- 
tire features of a biochip. 

[0039] Various other modifications will be apparent to 
and can be readily made by those skilled in the art with- 
out departing from the scope and spirit of this invention. 
Accordingly, it is not intended that the scope of the 
claims appended hereto be limited to the description as 
set forth herein, but rather that the claims be broadly 
construed. 

[0040] All publications, including patent and patent 
application cited herein are incorporated herein by ref- 
erence in their entirety. 



Claims 

1. A sample application method comprising the steps 
of: 

rotating a biochip including a plurality of regions 
bound with various probes; and 
dropping a sample onto generally a center of 
rotation of the rotating biochip so as to apply 
the sample to the plurality of regions. 

2. A sample application method comprising the steps 
of: 

moistening with a buffer a surface of a biochip 
including a plurality of regions bound with var- 
ious probes; and 

dropping a sample onto generally a center of 
rotation of the rotating biochip so as to apply 
the sample to the plurality of regions. 

3. A sample application method comprising the steps 
of: 

rotating a biochip including a plurality of regions 

bound with various probes; 

dropping a buffer onto generally a center of ro- 



tation of the rotating biochip to moisten the sur- 
face of the biochip with the buffer; and 
dropping a sample onto generally the center of 
rotation of the rotating biochip so as to apply 
s the sample to the plurality of regions. 

4. A sample application method according to any one 
of claim 1 , 2 or 3, wherein a plurality of sample drops 
are applied to generally the center of rotation of the 

to rotating biochip. 

5. A sample applicatbn method according to any one 
of claims 1 to 4, wherein the sample is applied in an 
atmosphere at a relative humidity of 95% or higher. 

15 

6. A sample applicatbn method according to any one 
of claims 1 to 5, wherein the sample is a nucleic acid 
that selectively hybridizes with the probe, and 
wherein a temperature of the biochip is initially set 

20 at 90 to 100°C, and then gradually cooled to room 
temperature. 

7. A sample application method according to any one 
of claims 1 to 5, wherein the sample is a protein that 

2S selectively hybridizes with the probe, and wherein 
a temperature of the biochip is set at 30 to 40°C. 

8. A sample application device comprising: 

30 a biochip supporting member for supporting a 

biochip including a plurality of regions bound 
with various probes: 

a driver for rotating the biochip supporting 
member; and 

35 a sample injection member for dropping the 

sample onto generally a center of rotation of the 
biochip. 

9. A sample application device comprising: 

40 

a biochip supporting member for supporting a 
biochip including a plurality of regions bound 
with various probes; 

a driver for rotating the biochip supporting 
45 member; 

a buffer injection member for dropping a buffer 
onto generally a center of rotation of the bio- 
chip; and 

a sample injection member for dropping a sam- 
so pie onto generally the center of rotation of the 

biochip. 

10. A sample application device according to either 
claim 8 or 9, comprising a humidifier for keeping the 

55 ambient atmosphere around the biochip at a high 
humidity; and a temperature controller for control- 
ling the temperature of the biochip. 
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11. A sample application device according to either 
claim 8, 9 or 10, wherein the sample injection mem- 
ber is used to apply a plurality of sample drops to 

generally the center ot rotation of the biochip. 
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